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During our research over the past three years, we continually
sgarched for a pqwerful perspective from'which to Vieé the cgntral
question that motivated our work and which provided the title for our
original grant proposal--"How the Financing of the Public Schools
Affects Their Ability to Educate." The perspective which we developed,
whizh runs through 21l of the products of this research, can be
described as follows:

The key to undérétagding how the financing of the public

'schools affects their ability to educate lies in the

relationship between financesi and the individual actions of

teachers, administrators, studenis and parents. The people
most directly involved iﬁ public schooling--teachers, pupils,
and officials-—often behave in quitelindeéendent ways,
frequently reéulting in unexpected policy outcomes. This is
significant in two related ways:

~To understand the effects of education policies

(including fiscal policies) on achievement, we must

ﬁndérstand hoﬁ ﬁfficials, teachers and students make choices

in response to streams of policy;‘that is, the
independently-chosen behaviors that link finances to outcomes
must be explicitly addressed.
-Since learning and school achievemént are accomplished
by the choices and aﬁtions ef people in classrooms, it is
' necessary to consider the ways that clgssroom actions that
are directly responsible for learning can be supported by

extra-classroom decisions on finances and related matters.
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Each investigator on this project developed and appliec this
perspective in a series.of papers, all of which are included in tﬁis’
repoft. While the papers are separate;y authored, they all represent
the results of almost daily interaction; over a three year period.

Muénane's'papers can be divided into four prbjects;' The first
consists of three papers that interpret the reéults‘of qpantitative
research on school effectiveness in a manner that highlights ﬁhe active
behaviors of participants in the schooling process and demonstrates
that school policies influence school outcomes through ﬁhe behavioral
respenses of students, teachers, administrators, and parents. These
three papers are entitled:

——-""Interpreting the Evidence on Schogl Effectiveness," Teachers

College Record, Fall 1981. This paper will also be included in

the 1983 Yearbook of the American Educational Finance Association
-—'™aking Sense of Research on School Effectiveness: The Primacy of

Human Resources in Schooling," Impact on Instructiomal

Improvement, Summer 1981
~-"Input-Output Researech in Education: Accomplishments, Limitations,i

and Lessons,' New Directions for Testing and Measurement,

forthcoming.

The second project applies the behavioral response idea,
exploring how this perspective can help us to understand a) why it has
been difficult to build a powerful research program in education
despite considerable federal attention’;o this goal; and 5) why

‘seniority rules for teachers are more productive in education than many -

ahalysts haﬁe believed. These papers are entitled:




~—="Input-Output Relations and Imnovation in Education" (with
Richard Nelson)
-4-"Seniority Rules and Educational Productivity: Understanding the

Consequences of a Mandate for Equality,” American Journal of

" Education, November 1981

The third grojeet applies the behavioral response idea to the
debate over theﬁrelative quality of the education provided by public
end private scheols in the Unditaed States. A theme of these papers is
that mechanistic comparisons of the relative quality of public and
private education made without concern for the consequences of thel

.._ active behafio#s of families choosing schools for their children are not

informative. « The papers in this group are entitled: | |

-—"Evidence, Analysis and Unanswered Quesfions," Harvard Educational

. Review, November 1981
-—"The Uncertain Consequences gf Tuition Tax Credits: An Analysis
of Student Achievement and Economic Incentives.'" This will be.

published in a volume on tuition tax credits prepared by the

Stanford University Institute for Research‘on Educational Fimance ... .. _ |
and Governance and published by Temple University Press

--Comparing Public and Private Schools: The Puzzling Role of

¢

Selectiv1ty Bias (with Stuart Newstead and Randall Olsen)

The fodrth project cc¢ : ists of an empirical study investigating a v -
behavioral iesponse'uf teachers. It takes up the question of whether

articularly effective teachers or particularly ineffective teachersw

‘were more likely to leave an urban school district{aftez one or




two years of teaching than other teachers were. Th4is project, which

was funded in part by the NIE grant and in part by a grant from the

Spencer Foundation, supports the main theme of‘Pauly and Murnane s

research in that it is based on the idea that the active career

decisions of teachers influence the quality of the teaching staffs of

urban schools. The results of this research are reported in a paper

entitled: ‘ 4 j
-~hSelection and SurVival in the Teach#i Labor Market"

Murnane's original plan for dieseningting the results of his
research was to write 2 book. However, as the work came to address
topics of interest to quite different groups, it seemed more
aobropriate to publish the results as a series of articles, directed
to Eifferent audiences. For this reason, the research results were
packaged as nine self-contained articles. Six of these have been
~published, or have been accepted for publication, in journmals or in
edited volumes written for policymakers. The other three articles are
currently under review at scholarly jourmals.

Pauly chose a research“strategybSomewhat different from Murname's,
in that he decided to produce a series of five essays that form the
core of a tightly integrated book. The first of these essays,

"Teachers Control Students, Students Control Teachers," presents a o
model of the relationships among teachers and students in classrooms
that stresses the active behavior-of classroom participants and their
mutual dependence on each other.

‘The’ second essay, "On the Political Nature of Classroom Teaching-

and Learning," explains how the interdependence of students and

y
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teachers in each classroom produces a political structure, whiéh inm
turn impinges directly on teaching and learning behaviors in the
classroom. Building on the first essay, he argues that the distinctive
politica} arrangements made by teachers and students ia a classroom -
have a powerful influence on student achievement.

The third essay, "How People in Schools Coordinate Themselves
Without Intending To," explains how the school eﬁvironment is shaped by
the interaction of teachers and students in different classrooms
within the same school.

The fourth essay, "What Difference Do diassroom Interactions Make:
Teachers, Students and Reciprocal Sovereignty," explains why it is so

" eritical to understand the interactions of people in class;boms and
schools~—namely, that policies can only affect school outcomés through
their impact on the complex and robustly-established interactions of
school participants.

The fifth essay, "Analysis When Conventional Analysis Won't Work:
School Officials and the Uses of Interactive Analysis," explains why
conventional analysié of school problems andrsolutions i§ nét effectivé
and suggests that school cfficials, often without knowing it, engage in
a type of analysis.different from that taught in administration
courses. This type of interactive analysis pays attention to the
mutuzl interdependence of people in schools. |

Taken together, these essays provide the basis for 4 considerably

. revised conception of how teaching and learning are embedded in a

" system of school policies, institqtions, and independent behavior.

This new approach, to be laid out in a forthcoming book based on these

N

Y




. : fiv;a essays, has significant imPlications for policy analysis in
general and for education policy in ﬁarticular.

In summary, we belieQe'that the products of this research project
develop in a variety of ways and in a variety of contexts the
following th&ﬂe;

It is crﬁcial for policymakers to appreciage that it is
people in.elassrooms who will maké the cholce and dc the

‘work of learming; only policies thaﬁ considei, support and

take advantage of strongly motivated classroom behavior,

rather than try to replace or control that behavior, will
- be effective. Policies can be assessed in terms bf how
useful théy can be to teachers, students and officials,

and how supportive are the mechanisms and settings created

by policy decisions for the use of people in schools and

classrooms.

(
.
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Interpreting the Evidence on School Effectiveness

by
Richard J..Murnane

Institution for Social and Policy Studies
Yale University

December 1, 1980
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This paper is based on research supported by grant NIE-G-79-0084
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The author would like to thank David Cohen, Michael Krashinsky,
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ABSTRACT

This essay provides an interpretation ef school effectiveness reseerch
that explains puzzles in the empirical findings and clafifies what this
research can and cannot tell us. Section I reviews and analyzes the
quantitative ‘studies ¢i' school effectiveness. The main theme is that the
primary resources of schooling are the human reseurces, teachers and students.
Physical facilities, class size, curricula, and instructional techniques can
best be understeod‘as secondary eesources that affect student leaining through
.their influence on the behavior of teachers and students.

Section II explains why such research will not provide reliable
{nformacion about the effects on student achievement of policies designed to'
improve tHe school resources available to children.  What is needed for
effective policymaking, and what current quantitative research does not
capture, is information about the behavioral responses of teachers, etudents,

.
and families to changes in resource allocation mechaniéme.»

Section IIT discusses research questiony that do focus on the behavioral
responses of teachers, students and fam:l es. ‘%o essay concludes with a
brief analysis of the importance of decis’iwmak.sg processes. The argument
is presented that teachers' unioas and oqhe: intarest groups can pla§ a
positive role in decision making by providing information about critical

behavioral responses.

[y
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The purpose of this paper is to exémine what has been learmed from
quantitative studies of school effectiveness and to assess the ﬁmpliéations
of the researcn results for public policy. Now is a particularly appropriate
time to discuss this research because in these dayé of declining enrollmerncs,
severe budget constraincs and court mandated school finance reform, the-
results of studies in this tradition are often cited in public policy debates
concerning the rolé of public schools. These public policy debates
frequently center on questions such as: |

- Are ;here systematic differences in the quality of education provided

in public schools?

- What.schoolkrescurces really make a difference?

- What public policies should be implemented to improve the cuality of

. education provided to disadvantaged children?
One of the goals éf this paper is to explain the contributions that research
in this tradition has made in providing answers to these questions and to
~clarify what this research can and cannot tell us.

Section I of this paper presents a critical review of the results of
quantitative studies of school effectiveness. Section II explains'thé limits
of this type of research. In particular, this section points out why such
reseasch cannot provide reliable information about the effects on student
achievement of péliciés designed to improve the school resources availabl; to
cﬁildren. The crux of the message 3is that this type of research does not .
provide information about the\behavioral responses of teachers, students, and
famiiies to changes in resource allocation mechanisms. Section III discusses
strategies for taking into account the Lahavioral responses of the

key actors in the educational process in formulating public poliay,
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I. QUANTITATIVE STUDIES OF SCHOOL EFFECTIVENESS.
In the last fifteen years, a large number of quantitative studies of

the relationship between school resources and student achievement have been

. conducted. Some are called input-output studies, others, educational

production function studies, and others simply multivariate studies of
school efgectiveness. Definitions of school resources have

différed, as have the measures of student achievement. Despite these
differenées, these ‘studias, which we shall call simply quantitative studies

¢f school effectiveness, share a basic methodology and can be viewed as

' examples of a particular research approach. In this approach, no attempt is

made to manipulate axperimentally thé school resources that children receive.
Instead, it is "matural experiments''--the variation in school rescurces |
created by the operation of a school system--that provide the data base for
‘analysis, In essence, the research strétegy can be viewed as ﬁakiag a
snapshot of a school system at work. The key parts of the snapsnot are
information on the school resources that children receive at a’point'in time
and oné or more measures of student progres#. Sometimes the énapshot also
includes information about students’ familylbackgfounds. Multiple regression
techniques are used to estimate the impact of individual school resources on
student achievement.é/

In the last fifteen years we have learned a great deal about how to take
more accurate snapshots of schools at work. In particular, we have learmed
the importance of using the individual child as.thé unit of‘observation; of
using\chiidren's progress as,6 the measure of scﬁool effectiveness (instead of
the étudent'sAachievemént level), and of identifying the school resources

that each child actually receives (rather than using the average resources"

13
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_present in the school or the school district). In addition, the definition

of school resources has become much broader and more sophisticated .The

first studies focused on physical facilities, library books, student-teacher
ratios and school size. 1In recent studies, the definition of resources has
been expanded to include characteristics of teachers and classmates,
indicators of teacher qualitf, the amount of time devoted tovlearning tasks,
and descriptions of instructional\techniques. These improvements in
methodology have idcreased the ability of research in this tradition to
provide reliable information about the impact of school resources on student
achievement iﬁ the particular,times and places that are studied.

What have we learnmed from quantitative studies of school effectiveness?
fhe most notable finding is that there are significant differences in the
amount of learming taking place in different schools and in diffetent
classrooms within the same school, even among inmer city schools; and even
afrer taking into account the skills and backgroﬁnds that children bring to
school. The importance of this result, found in all four studies which have
addressed this question,.cannot be underestimated (Armor, et al., 1976;
Eanushek 1971: ™urnane, 1975; Murmare and Phillips, 1979) It provides
clear support for the belief of most Americans-that schools matter, It also
provides support for the position that it is worthwhile devoting attention to
the question of why some schools provide better education than cther schools
do, despite our limited success in answering this question.

Baving determined that more learning takes place in some schools and

‘eclassrooms than in others, researchers turned to the question of whether the

.

differences can be explained by differences in school resources. There is

no unequivocal consensus regarding the role of any school resource in

14
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contributing to student achievement. However, a judicious interpretation of

the evidence (including the research methodology as well as the pattern of

coefficient estimates) does suggest some tentative conclusions.

Before turning to discussions of individual resources, it is important
to ﬁoté tﬁat in all of the studies discussed in this' essay, student
achievement is measured by improvéments in scoreas on standardized tests of
cognitive skills.. These tests are by no means problem free (for examplé,
see Averch, l972).j However, they do provide the best available measures of
student achievement that can be usel in large scale studies.‘z'/

To most Americans, quality of education is syﬁonymous with quality of
teaching. Thus, it 1is not sﬁrpfising that the role of the teacher has been
a cgntral focus of duantitative research on school effectiveness. The
research strategy used to study te;chers has been to include measurements of
teacher characteristics inm the vector of school resources that is related to
student achievement. The choice of the teacher characteristic.s included in
any study has depended primarily on the avaiiabiiity of data5 Thus, it is
ofteﬁ difficult ﬁo compare results across studies. Despite this problem,
however, the results have been informative. |

Virtually every study of school effectiveness finds that some attributes
of teachers are significantly related to student achievement, and certain
attributes play an important role in several studies. 1In particular, the ]
intelleﬁtual skills of a teacher, as méasured By a verbal ability test

(Hanushek, 1971; Hanushek, 1972) or the quality of the college the teacher

attended (Summers and Wolfe, 1977; Winkler, 19753) tend to be significant.

Teachers with some experience are more effective than teachers with no

15
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experience (Hanushek, 1972; Murmane, 1975; Murnane and Phillips, 1978)‘f
although one study reports a significant exception to this conclusion

3/

(Summers and Wolfe, 1977).=' Teachers with high expectationms for their

students are_effective in helping children to acquire cognitive skilla

(Link and Ratledge; 1979). Recent studies in which large samples were
examined indicate that there are srgnificant interaction effects between the
characteristics of teachers'and students (Kieéiing, 1979; Summers and Wolfe,
1977). 1Im other werds, some teachers are more effective with certain types
of students than with other types of students.

One interesting negative result preseat in many studies is that teachers
with Master's Degrees are no mere effective on average than teachers with
only Bachelor's Degrees. At the same time, studies have found that teachers
who voluntarily attended post-graduate courses are particularly effective
(Hanushek, 1971). This suggests that voluntary participation in post-
graduate education may be a signal of high motivation--am attrlbute that is
difficult to measure, but which administrators feel is crucial to a teacher's
effectiveness. It may be that when the aay increment for posaession of a
Master's Degree was first introduced into'teachers' salary schedules, it was
- justified by productivity differences. At that time, anl§ a.small percentage
of teachers had Mastar's Degrees, and these may well have heen the most
highly motivated teachers. Today, however, when a majority of teachers have
advanced degrees, and when some. states require that teachers obtain MAs to~
earn permanent positions, the degree is no longer a signal of a particularly
kigh level of motiyatioa.

.~‘0ne final result concerning teachers is that supervisors know in

general who the more effective teachers are. Two studies (Armor, et al.,




II-7-

1976; Murmane, 1975) have analyzed the relationship between principals’
evaluatiqns‘of.teachers and the effectiveness of the teachers as measured by
their students' progress on standardized tests. In both studies, the

evaluations were significantly related to student test score gains (and there

is evidence that the evaluations were not based on the test results).

Peer Groups

The school related research on peer groups asks whether>a child's
achievement (or attitudes) is affected by the characteristics of the children
with whom he/she interacts in school. Thie is an extremely important
public policy questioh since peer groups are a resource that camnot be
equalized by simply providing more dollars to schools serving needy children. .
If peer groups are critical, as Coleman suggested in his 1966 Report, the
zeaning of equality of opportunity must be reconceived.

| Two problems have hindered research on peer group effects in achools.
The first problem is the difficulty in identifying the "peer group". Ia .
practice, the characteristics of individual data bases determine whether a
child's peer group is defined as the other children in the. classroom, in the
grade lerel, or in the scﬁool as a whole. Wnether a particular definition
provides accurate information about the children with whom a child actually
interacts depends on the organization of the school-~in particular, on the
extent to which self-contained classrooms, tracking and hoinogeneous'grouping
are used. Only rarely have studies even attempted to“control for grouping
practices.

* The second problem concerns the attributes of peers. Most parents Qant

their children to interact with other ¢hildren who share their values and are

I

motivated to succeed in school. However, these noncognitive traits are very

17
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difficult to measure. As a result, in most stuaies peers are characterized
by race, achievement, or family income. Differemnces in resﬁlcS acfoss
studies may be due to the fact that in different samples, the observed
characteristics of peers are differentially related to the unobserved values

and attitudes. The significance of this problem for public policy is

discussed in Section II.

Despite these problems peer group research has begun to reveal some
patterns. In particular, there is evidence that elementary school children
with low initial skill levels who attend schools in which the average
achievement level is relatively high make more progress ﬁhau such children
who attend schools in which the average achievement'levél is relatively low
v(Hendersou, et al., 1978; Summer§ and wolfe, 1977). There is similar
evidence regarding socioeconomic status. Elementary school children from
low SES families who attend schools with a high proportion oI hign SES
students make more progréSS than children who attand s;hoolsbin which most
children come from low SES families (Winkler, 1973).

The evidence in regard to Qacial composition is more difficult to
' interpret. Some evidence suggests that both black aud'white‘étudents‘who
attend schools in which the'racial composition is in the 40-60% range make
more progress than students in schools that are more segregated by race
(Summers and Wolfe, 1977). Other evidence sugges:é that racial composition
does not matter to either white or black students until the proporticn of
black students becomes quite high. 'Abéve a critical level (perhaps differeﬁt
for black and white students) achievement is decfgaSed as the proportion of
black students increases (Hanushek, 1972), Still:other evidence indicates

that black students who once agtended racially segrgga:ed elementary schools

13
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subsequently do less well in racially mixed junior high schools than in
segregated schools (Winkler, 1975).

The explanation for the differences in the racial cbmposition fiﬁdings
may lie in the extent to which raci;lly desegregated schools were in fact .
"inéegrated” in the sense that students felt comfortable and communicated with

with each other. For example, black children who moved from a segregated

'elementary school to a racially mixed jumior high school may have ancountered
a desegrega;edvbut-not truly integrated environment. Thé unfamiliar
confrontation with many better prepared white students may have been a
threatening, discouraging experience that led to lowér achievement.

A final peer group issue concerns the effect of student body composition
on the achievement of "advantaged' children. Summers and Wolfe (1$77) found
that the progress of childfen with high initial tast scores was not
subsequently affected by the ability distribution of the children in their
schools. Henderson, et al. (1978) found that children with highvinitial
test scores gained just as much from béing in classes in ;hich the avérage
achievement level was hiéh as children with low initial test scores did.

' However, the effact on individual achievement of improvements in average
class achievement was greatar at the low end of the average achievement
distribution than at the high.end. The authors interpret this result as
‘indicating that‘a policy of redistributing students in order to equalize the
average achievement in every class would lead to large increases in the
achievement of children in "slow" cla;ses and small decreases in the
achiévement of children in "fast" classes;ﬁf

Thus, it appears that children disadvantaged by low initial achievemen;

or low SES benefited from attending schools with more fortunate students,

1y .
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‘ while the cost to the more fortunat:.: students in these scﬁools in terms of
décreased achievement was small. As we discuss later, however, the
defini;ion of a small cosﬁ liés in the eye of the beholder; if parents
feel thgt mixing the race, ability, or SES of students reduces the quality of
education for their child, they may respond in a manner that defeats the
policy. . .'

Class Size
The impact of class size on student achieve;nént is perhaps the most
thoroughly researched question in education. The reason is ‘that class size
is a highly visible indicator of quality to many parents and teachers; it is
also a good indicator of per pupil imstructional costs since teachers'
salaries éomprise the bulk c;f instructional expenditures. Consequently, the
| . class size issue 1s of greé.t jaterest to both advocates of better education
and propouents of tax relief .. Despite the extraordinary volume of research,
there is no comsensus on the role of class size. Evidence exists tO support
both smaller cIasses“ and smaller budgets. A recent syathesis of past
research by Glass and Smith (19785 found that average student ﬁchievement
was much higher in very sm;.ll classes than in classes with twenty or more
students. However, average achievement in classes with twenty students was
"only margi#ally_ bigher than average achievement in classes with thirty or
forty stud:ents. This does not offer much consolat,‘ion to educators in urban
areas concerned with increases from 28 students‘per class to 30 students.

Why is the role of class size so elusive? There are two parts to the
answer to this gquestion--both concern 1imitations in the ability of existing
. research to capture salient aspects of the education process. The first

problem is that the effect of class size surely depends on a teacher's
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instructional strgtegy. Class size would matter less in a class i{n which
the teacher provided instruction to the entire class simultaneocusly than in a
class in which the teacher relied heavily on individvalized instruction. In
principle, this interaction efféct between class size and instructiopal
strategy can b2 investigafed using multiple regression if the sample size is
sﬁfficiently large. 1In practice, however, this is very difficult to do

because reliable information om instructional strategy can only be obtained

using expgnsive.obéervatioual tacmiques. 4s a result, studies using such ﬁ‘!
techniques usually.employ ver? small samples.

A'secoud and related problem concgrﬁs the insensitivity of existing
research strategy to the effects of class size oa the children most affected
by this variable. It seems plausible that the cost of a large ﬁlass may not
be borme proportionately by all of the students in the class. Imstead, the
cost is borme primarily by children with learning problems Qho do mot profit
from instruction geared to the average achievement level in the class. In a
small class the.teacher may be able to find the time to provide particulﬁr
attention to such childrem. It is:frequently not possible to examine this
hypothesis effectively because children with special learming problems tend
to be absent from school more oftem than other children (Murtane, 1975). As
a result, they are very likely to miss at least one of the two stand.rdized
tests that provide the measure of sﬁudent progress. Consequently, children
of this type have a disproportionately high probability of being excluded
from samples used in'school effectiveness studies.

Inst\ructional Time

Recently, attention has fccused on classroom time as z school resource.

Interest in the role of time stems from the fact that school policies
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concerﬁed with the leﬁgth of the.school day, the school year, and the number.
-of subjects that are studied all affect the amount of time available for work
on basic skill development. ‘Tﬁé fifst results on the role of time are
encouraging, in that several studies report systematic relationships between
measures of timé use and studeat learning; However, at this point it is
difficult to interpret the results because the ana;yses have used three
different definitions of time. The first definition is the amount of time

children spend in school (Wiley and Harnischfeger, 1974). ‘The second is the
amount of time devoted to basic skill development (Kiesling, et al., 1979).

The third is the amount of time children spend '"om task,"” actually working
at basic skill development (Bloom, 1974; Thomas, 1977).' Clearly, the third
definition is the most relevant to learning.basic skills. However, time on
task is not a policy variable, and its relation to the definiticas of time
that can be manipulated by policy depends on the behariors of students and
teachers in ways that are not understood. The value of research on the rola
of time in iﬁproving education will depend on the success of efforts to |
understand how teachers and students transform aspects of time that are
subject to public policy into the amount of time students spend "on task.”

Physical Facilities

Physical facilities-—for example, the number of library books in the
school, the quality of the science labs, the size and age of thé school—-l
played a prpminent role inm early school effectiveness research. The reason
for this interest was that physiczl facilities were tﬁe capital in the
proéhction process, and capital plays a central role in the economic models
from which this research stemmed. However, the early studies did not find

these indicators of capital tc be systematically related to student
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achievement., (Moreover, as evidence began to accumulate concerning Ehe
importance of human capital, attention shiftéd‘to developing better measures
of human resources.) Thus, the current conclusion is that the physical
fesources available in a school in a particular yeér are nét.éystemacically
;elated to the achievement of the students in that year.

Does this’mean that physical facilities do not matter?‘ Perhaps.
However, an altermative iﬁterpretation is that the quality of the facilities
influences which teachers and children attend a particular school. This

‘mechanism is not captured in the snapshot methodology used in quantitative

- studies of school effectiveness. We will develop this argument in greater
- detail, in Sectiomn II.

Instructional Strategies and Curriculum

Instructional strategies and curriculum ha;e long been the focus of a
great deal of educational research. The primary reason is that research
evidence indicating that particular instructional strategies or curricula
were clearly Setter'than alternatives would have direct implicatiomns for
policy. Schools could pufchase new curriculum packages. Colleges could train
aspiring teachers in the use of the most successful instr;ctional techniguas.

Unfortunately, despite a great manyvstudies and countless publicatiouns,
no unequivocally superior curricula or instructional strategies have been
found. Many studies reﬁort that s:udents'achieved at an exceptionally ra@ié
rate when taqght with a particular curriculum or instructional strategy.
However, time after time, these successes have not beeﬁ replicated in other

sites, or even maintained in the original sites over a long period of time.

The most compelling explanation for the imability to replicate successes

is that the same curricula and instructional strategies are used in very
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different ways in different sites. For example, Chall, in her well known

book, Learming to Read: The Great Debate (19€7), points out that even the

basic distinction between the phonics apprbach'to reading and the sight
.reading apprdﬁch is not clear-cut when one observes their use in a number of
clasgsrooms. Similarly, Van Deusen Lukas (1975) reports enormous variation
in the'actual educational practices takiné place in classrooms using the
same innévative instructional approach. ;
Developers of innovative curricula or instructional strategies often

interpret these findings as evidence that the problem lies in the lack of

fidelity to the techmical characteristics of the particular curriculum or

instructional technique. Implicit in this view is the assumption that
teaching and learning can be viewed as a stable; well defined production
process, similar to growing hybfid corn; Fidelity to thg details of the
superior tecihmology is ~hought té be possible and to résult in incréased
productivity.

An alternative regponse to the evidence on the variacion in practice is
' that such variation is unavoidable and in fa;t is c;ucial to effective
te&ching.- A necessary condition for effectivé teaching may be that teachers
adapt instructional strategies and curricula to their owan skills and .
personalities, and to the skills, backgrounds and personalities of Fheir
studente. In this view of teaching and learniag, the téchnical
characteristics of instructional strategies and curricula sre not, by
themselves, the critical components. Instead,.wha: matters is the extent to
which teachers are ﬁillingrand able to adapt the éurricula or imstructiomal
strateéy to their née&; and to the needs of their students (Berman and

Mclaughlin, 1978).

R4




IT -15-

Summary of School Effectiveness Results: Primary Resources and Secon&arv

Resources

ie have learned a great deal from quantitative research om the
determinants, of school effectiveness. The most important lesson is that
schools make a difference. Even in inner cities in which virtually all of
the children attending public schools come from relatively poor families,
there are important differences in the amount of student learning taking
place in different.schools and even among classrooms in the same school. A
second lesson is that teachers are a critical resource. Children learn more
when they are taught by talented, highly mofivated teachers who believe that

thelr students can learn and who structure the school day so that studants

spend large amounts of time "on task,"” working at basic skill development.
ﬁe have learmed a little about how to identify such teachers. Howevef, it
also apéears that no set of observable characteriéﬁics pro&ides s relizkle
composite picture of the effective teacher.

The research results also indicate that the composition of the stgdent
body matters. In the aatural experiments that have been studied,
disadyantaged children who attended schools which served a significant number
of children from more advantaged backgrounds profited from this experience.

Quantitative research on scﬁool effectiveness began with a broadly
specified inpuﬁ-output model that was agno;tic on the role played by
particular school res;urces. In the model, a large number.of resources were
treated in parallel fashion. A critical survey of this research indicates
that the primary resources are teachers and studeats. It is on these human

resources that researchers should concentrate, since they are poorly

oo,
ISR
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understood, play a central role in policy choices; and appear to dominate
othar reswvurces.—

Physical facilities, class si~”¢, curricula, and instructicnal stfategies
can be seen as secondary resources that affect studert learning through their
influence on the behavior of teachers and students. This perspective has two
significant implications. First, current research methodclogy which employs
a2 sunapshot approach to examine the impact of school resources on student
achievement may be inappropriate f@r meaturing the influentce of secondary
fesoufces. For example, it may be that these resources affect student
achievement by influencing which teachers anvd children are found in
particular schools. This mechanism, which is descriﬁed more fully in Section
I2, is not captured with the snapshot methodolog“. The second, and related,

implication is that research on the role of these secondary resources should

concentrate on their impact on the behavior of teachers and students. We

will return to this theme in Section III.

II. THE POLICY PROBLEM
In a nutshell, the policy problem is how to design policies that will

prOV1de more children with the school resources that contribute to rapid

- learning. Part of the difficulty in fulfilling this task stems from our

limited understanding of what these resources are: However, resesarch results

provide increasing guidance concerning the resource configurations that are
assocfated with’high_rates of student learning in ongoing educational systems.
‘A greater difficglty stems from the fact that resource configurations in
ongoing systems result from a large number of institutional mechanisms,
'

interual labor markst rules and customs, and from the responses of teachers

and students and families to these mechanisms. For example, the allocation

/ .




of teachers to schoéls is determined by seniority rules and the decisions of
the more senior teachers. Which children attendkparticulér schools is
determined by rules coﬁcerning attendance boundaries, and by family
location decisions. The relationships between resources and student
-achievement that are observed in the natural expériment research are
conditional on the resource configurations present in the school system. The
process which creaqéd these resburce configurations is not considered in the
analysis. | |

To change the fesourée,configuratinns in a systematic way requires
altering ome or more of the formal or informal institutional mechanisms. Any
alterﬁtions in the institutional mechanisms will elicit behavioral responses
on the part of teachers or pupils and their families. These'behavioral
' regponses may well alter the very relationships just surveyed between
observatle inputs and student ieafning. |

Some readers may believe that the preceding paragraph simply reflacts
the excuses of a timid researcher afrai& to pursue the policy implications of
his work. They may point Qut'that in the substantive area from which this
research tradition stems—;production of hybrid cornr-ruies of thumb were also
used by tradition-bound farmers in detérmiping combinations of seed,
fertilizer, and other imputs. Yet there is clear evidence that convincing
these farmers to abandon their rules of éhﬁmb and instead to allocate
resou:c;s in the proportions indicated by the research findings resulted in
signifiéant increasés'in their produc#ivity. Why is education so different?

?The key difference is that in corn productién, the key inputs, seed, |

water and fertilizer, are inanimate Qnd their productivity depends only on the
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resource mix and on the weather, not on the method by which the resource
allocation is determined. | In education, the key resources ere student's and
teachers, whose behavior and productivity'are very sensitive to the methods
used to allocate resources. This does not mean that policies caooot be
altered. However, it does mean th;t effective policy analysis must take into
account the behavicr;l responses that'changes in resource allocation
mechanisms will elicit.

Two examples may help to clarify the role of behavi ral responses. The
'~ first concerns policies designed to take advantage of peer group effects.
Recall that research hag indicated that low SES childrenm who attend schools
with more affluent peers make more academic progress than poor children who
attend schools with uniformly poor students. This.has led to a number of
policies designed to increase the mixing of students by class, ability or
race. - There has been enormous variation in the success of these policies.
However, in a significant number of cases, the anticipated beneficial reésults
have not been realized.

The reason may be that the middle class children who attend'integrated
neighborhood/schools voluntarily as a result of their parents' decision to
live in an integrated neighborhood may'be‘different in unobserved
critical ways from middle class ‘children who attend schools that are
desegregated as a result of a conscious policy such as court ordered busing
In particular, parents choosing to live in integrated neighbdrhoods and to
send their children to public schools reveal by their choices the belief
that public schools can provide their children with an adequate educetion.

This belief, coupled with pareﬂtal support and positive attitudes toward the

O . 28
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othér children in the school, may be critical in making the school a place
where all children can learn. It may be for this reas&n that the research
results indicate that poor éhildren who attend such schools learm mgré than
poor children who attend schools segregated by class or race.

Parenﬁs choosing to“live in middle class enclave# may not share these
attitudas toward urban public édﬁcation and towards children from poor
families. Without these critiéal, but unocbserved attitudes, the policy of-
mixing children Er;m different classes may not result in high quality
education.

Thé_second example conéerns declining en?ollments and teacher layoffs.
Many school districts, faced with declining stﬁdent enrollments and severe
fiscal constraints, are forced to lay off a significant number ofnteachers.'

In most distritt; the layoffs are detérmined by seniority rules. However,

some administrators h#ve argued that this is ineffic;ent'SinCe under this

system many effective teachers are laid off while lgss effective, but more
senior (and more expensive) teachers are retained. In some districts,
administrators have dictated that those teaéhers who are designated by their
prinéipéls as less effective will be lLaid off. Advocates of this policy

point to the research evidence indicating that teachers do differ

significantly in their effectivemess and that the evaluations of
adminiétrators do reflect teacher performance.

There is very little systematic evidence concerning how either layoff
policy has affected the quality of education provided to children.  However,

there is limited evidence, much of it anecdotal, that the latter policy has

been less successful in some districts than was hoped, for several reasons.

_Y
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First, effective teschers may resign, not beca¢se they anticipate losing
their positions, but rather because they find éhat the competitiveness bred
‘ by this system diminishes the enjoyment that they derive from their job
(Jackson, 1968, pp. 119-135). Second, ‘the quality of education provided in
echools in these districts may decline as teaéhers adjus: their behavior to -
take into accouﬁt the factvthat they are beiﬁg compared with their cﬁlleagues.
Tﬁis can take the gorm of reluctance to shafg teaching materials or to help a
fellow teacher deal with a particularly diff/icult child. . Third, over time',
as teachers alter their behavior,vprincipals way find that their evaluations
of teachers no longer reflect performance as well as they once did-— (The
studies that found that principals' evaluations accurately reflect teacher
~performance were carried out in éistricts where this information was not used
~ in layoff decisions; consequently, the eValuétions’did not evoke the
behavioral responses juét described.; o %

The point of these two exégples is to illustrate the types of behavioral |
responses that policies designed to alter résourcg allocations can elicit.
In some cases the behavioral responses are obvious--for example, when middle
class faﬁilies withdraw their childfen from public schoolsrather than have
them participate in a busing program. In other c#ses, the results may be
more subtle. For example, in terms of socioeconomic status and other

observable indic:tcrs, parents whose children are bused to desegregated

schools may appear iaantical to children living in urban areas and attending
neighborhood schools with many poor children. However, in unobserved

dimensions, such as éttitudes, the parents may be quite different, and the

schools may be made different by contrasting levels of parental support.,
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The point of this section 1is not to argue -that nothing can be done.
There is a wide range of policies that can be used to alter resource
allocations. Each of these will elicit a behavioral response, but the
responses will differ. Forvexample, the creation of magnet schools is an
"alternative to busing for promoti;g school desegregation. Unlike busing,
‘magnet schools may evoke the positive parental supporﬁ that is important to
successful schooling. Early retirement progréms are an alternative to
layoffs for reduciné the size of the teaching staff. These'ﬁrograms nay
‘permit the retention of talenfed young teachers without evoking.ﬁhe
dysfunctional behavior that may accompany layoffs based on merit. The central
point is that policy planmning ﬁust take imtc account the behavioral responses

:hat'policies designed to altar resource allocatioms will elicit.

III. PRIMARY RESOURCES AND BEHAVIORAL RESPONSES: NEW QU’EST‘IdNS FOR

RESEARCEERS AND POLICTMAKRERS

This essay emphasizes the importance to student achievement of
behavioral responses by teachers and students, the primary resourées’df
schooling. These responses to'institutional‘rules, and t; the quantity and
quality of secondary resources, determine first of all which childrenl;nd
teachers will participate inm public schooling. They also influence th;
attitudes, expectations and motivations of the participants and ultimately
the quality of the learning eavironment in particular schools ;nd classrooms.

Given the importance of these behavioral responses, it seems important to .

learn more about them. The following are a sample of research questions

motivated by the behavioral response perspective:

3
n”




- What factors influence teachers'’ participation in, and departure from,

schooling as a2 career? In particular, under the existing systcm‘of

compensation for teachers which rewards longevity aﬁa‘a‘*_ees‘—arereffeetive4»7“
teachers more likely to leave public school teaching than. ineffective
teachers are?

- Are particular working conditions critical‘determinants of teachers'
decisions to leave public school teachiné? |

- Does class size influence the wa§ taachers allocate classroom time amoné
students? Under what circumstances do teachers change their instructional_
techniques in response to a significant change in class size?

- What types of secomdary resources (e.g., curricular alternatives, supplies
and materials, preparation time) aid teachers in”their search for
" instructional strategies that work for them and their students?

- What types <f prog'ams or opportunities would induce middle class parsects
to send their childrem to urban public schools7

- How do different policies to curb violence in scheools influence the'

behavicr of students and, consequently, the learning environment?

In some respects, tHe research needed to answer’these questions is very
different from earlier research on the role of school resources in determining
children's achievement. The new research agenda focuses on the responses of
‘human resources to incentives provided—by institutional rules and to the
opportunities and constraints provided by secondary resources. Earlier
research treated all school resources as parallel; moreover, it reflected the
assumption that resource configurations could be manipulated and "packaged” by

officials. . This new research agenda pays particular attention to the
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determinants of resource configurations. In other words, it explores the

impact of institutional rules and the quality of secondary resourcas on the
mobility decisions of teachers and families.

Wh. zhese differences are significant ones, tlhe new research agenda
has grown direcrly out of the earlier research on school effectiveness.77CiEEr“
evidence from earlier researca‘that schools matter, plus the puzzles created
by ambiguous findings on particular resources, led to the perspective
developed in this.essay. In this respect, the research directions suggested
here are a na;ural successor/to the earlier smapshot resea.ch.

In time, research on;th# behavioral responses of teachers, students, and
families may enable us to c#gose public policies with a clear sense of their
impact on school effectiven;ss. ‘However, the research queetions are

. j 4
extraordinarily difficult #o answer. Conseéuently, it will be many years
before researchers can pro#ide policymakers with reliable predictions |
conceraing the results of,Larticular policf changes in school systems.

|
Given this situa:ionL it seems important to ask whether there are
i y . .

[

' j _
alternatives ta research/for taking behavioral responses into account in the

decisionmaking process. |Lindblom (1959) has argued that the decisiommaking

‘process itself can some?&mes solve the problem of develeping resource

allocation mechanisms,tﬁat evoke productive, rather than debilitating,
behavioral responses. /A systematic exposition of this argumeni is beyond the
scope of this'paper. ﬁovever, a brief discussion of teachers' unions and

| | :
collective bargaining jmay illustrate the argument.

AN
N

Effective union Ieaders know which dimensions of working conditions--for

example, class:size, preparation periods, protection against violence--are
. J ‘ .

|

/
!

33




II-24-

most important to local teachers. They also know what types of resource
allocation mechanisms-—for example, merit pay--are disliked by their members.

The process of collective bargaining reveals these preferences and provides

information about their relative importance. When conducted by skilled
negotiators in a framework which represents the interests of children and
- families as well as teachers, collective bargaining can produce resource

allocation mechaniéﬁs that avoid debilitating behavioral respouses (Freeman

and Medoff, 1979). ,

Unions may play a role, not only in articulating'pref;r;;EEET\but\aiﬁo
in influencing teachers' behavioral respomses to new imstitutionmal incentives.
For example, many districts have introduced early retirement programs in
recent years in the hope of -inducing older teachers, éspecially those who are
less effective, to retire, thereby reducing the necessity of laying off
younger teachers. Soﬁe observers have doubted that these programs will
succeed because older teachrrs may react with resentment, feeling that the
early retirement choice is an admission that one can no longer function
effectively in the classroom. 4Also, some teachers fear that the existence of
an early rétirement'option\could lead to pressure on older teachers to resigan.
Defensive reactions to this fear could have unexpected and uandesirable
consequences.. |

The union can play an importaﬁt role in facilitating the success of
early retirement programs'by giving them_legitimacy and guaranteeing their

integrity. In other words, unioﬁ support for early retirement programs can

give them the status of legitimate benefits, earned through years of service, -

insteaa of a dole, distributed te¢ burned out teachers. Moreover, the
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existence of a well dgveloéed grievance procedure can ease fears that the
early retirement program would lead to harrassment of older teachers. fhus,
the existence of a teachers' union may be important in stimulating
constructive. responses to policies such as early retirement programs. .

The point of the teachers' union examﬁle is not to make a blanket

rationalization for collective bargaining. It is one of many alternmative
forms of decision making. Other forms include voting and delegation to
professionals. The decisionmaking form that will elicit the most productive

behavioral responses will depend on the participants, the issue, and the

~ setting.

The point we would like to emphasize is that choices about decisionmaking
forms are axtremely important. In our view of tﬁe production‘pfocess for
schooling,‘résoﬁrces do matter. However, the relationships between the
primary inputs, teachers, students, and families, and the outputs, student
skills, depend critically on the behavior of the key a#tors.‘ Their behavior
is sensitive to the incentives provided by the séhdol system. Unfortunately, -
the nature of the responses of these kay actoré to particular incentives is
not well understood. In this view, interest groups such as teachers' unions
aﬁd parents'’ aséociations can play a positive role by providing information
about critical bgﬁavioral responses, and in some cases, by influencing these
responges; Viewed in this perspective, a key policy question is what form of
deéision making will be most successful in eliciting the critical information
about behavioral responses. Th;.effectiveness of public gchooling depends to

a lafge extent on our ability to develop and use such decisiommaking

processes effectively.




I1-26-

WHAT HAVE WE LEARNED? -

The purpose of this essay is to provide an interpretation of school
effectiveness research that explains puzzles in the empirical findings and
provides a coherent perspective from which to ask new research and policy
questions. At this point it may be helpful to recapitulate the basic themes

developed in this discussion:

1. There is compelling evidence that scheoling makes a differemce in. )
determining the cognitive skills of children. Consequently, the search for
strategies to make schooling more effective is a worthwhile quest.
2. The primary resources that are consiﬁtently.related Lo student
achievement are teachers and other studenfs. Other resources affect student
achievement primarily through their impact on the attitudes and pehaviors of
. . teachers .and students.
3.. The central school resources—teachers and students——will respond to any
changes in the institutiomal rules, customs, or contract provisions that
determine the allocation pf resources. Some of these behavioral responses
will enhance student acnievement° others will diminish achievement. The
nature of the responses will depend on the priorities and opportunities of
these key actors.
4, 'Better data and more research will help us to learn more about the
relationships between schocl resources and student achievement in ongozné
educational systems. Hoyever, quantitative research on school effectiveness, {

as currently conducted, will not provide reliable information about the

effects of changes in resources on student achievement. The reason is that
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the methodology does not address the questioa =f how resources are zllocated
' in ongoing systems. ‘Therefore, new approaches need to ‘be developed and
applied. |
5. A central préblem in iﬁproving schools is to develop mechanisms for
incorﬁorating into the decisiommaking process information about the
priorities of the key actors, and consequently about their likely behavioral
responses. The quality of publiﬁ»educatidn in the future will be determined
not only by the le;el of resources available, but also by our success in

developing policy processes that take into account the behavioral responses

of teachers, students, and families.
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Footnotes

1. See hRarushek (1979) for a detaiied description of the methodology
uged in school effectiveness research.

2., An alternative to norm-referenced tests is criterign-:eferenced
tests, which are more sensitivé to differences in curricula. However, to
use such tests to compare curricula or school programs, there must be
agreement on the goals of the progréms. Murphy and Cohen (1974) document
how difficult it is,to reach agreement on this issue. The widespread
interest in the National Assessment of Educational Progress (NAEP) suggests
that it is possible to develop instruments which measure proficiency in a
number of skills that are commonly regarded as ﬁnﬁoftant. However, it is
not coincidental that the design of the data collgctidn in tne NAEP prevénts
analysis of the effectiveness of particular educational programs.

3. Summers and Wolfe (1977) found te;ching.expe;ience to be negatively
:elatgd to the achievement of children with low initial achievement. They
suggest that this may be due to the fact that the "undaﬁpened enthusiasm” of
new teachers makas them particularly effective witﬁ-slow learners, while the
skills developed through experiénce are particularly important in taaching
children with abové average achievement. This is certainly p}ausible.
However, these results coﬁld also be due to a particular type of selection
mechanism. Effectivé experienced teachers may be more likely than
ineffective geachers to leave exhéusting positions in schdols serving larqe

nﬁmﬁers of low achieving children because they face a more attractive

opportunity Eet, both inside and outside the teaching profession. This
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selection process could explain the negative relationship between feaching'
experience and effe;tiv;ness in teaching chiidren with‘low initial achievement.
Such selection processes are explained in more detail later in the paper.

4, Henderson, et al.'s intarpretation of their peer group results is
cited in order to clarify the somewhat compliéated nature of these findings.
In fact, however, the natural experiment evidence does not provide reliable
tvi&ence concerning the effects of a comscious policy of redistributing
students, The!reison is explained in Section II of this essay.

S. The research surveyed in this essay focuses on resou;ces av#ilable
at the ciassrpom‘level. As a result, the role of school principals is not
considered. It seems intuitive that.principals should also be considereid
among the primary school resources that affect student achievemen;.

6. The problem of’dysfunctional behavior created by attempts to ﬁase
ccmpensatioq on perceived productivity is not unique to éublic education.
Several economists have argued that the strict intermal labor garket rules
that govern resource allocation in many indusc;iesbare a response'to the
problems‘of measuring the productivity of individual workers. See Thurow
(1976) and Williamson, Wachter and Harris (1975) for different versions of

this argument. ' _ ' . -

e
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Recent quantitative sﬁudtes of school effectiveneslsvhave demonstrated that
there are S:Lgnificant differences in the amount of learning takiné place in
different scho'qls and in different classrooms within the same Schocl; even after
controlling for the different skills and backgrounds that children bring to
school.. Until the late 1960s, few policymakers would havé found this result
interesting. Like most Americans, policymakers believed thaat schooiing mattered
and recognized that they and their children learned more in SOI:Ile years of formal
schooling than in others. However, in recent years this confidence in the
ability of the schoois to make a difference has ;:een shaken by the inabiiity. of
quantitative research to ident:i.f‘y consistent relationships between school |
resources and st;xdent achievement. To cite ome well known summary of school

’ effectiveness research (Averch et al., 1972):

Almost every study finds one or twp or three school resources that
tend to be significantly related to studemt outcomes. .But chése ‘
studies generally examine a large number of school respurces. Along
with the two or three resources that'are found to be significant
many are found to be insignificént. And, when we. compare the »
resulés‘of various studies,‘ye find that the same resources db not
appear among the lists of significaﬁt variables studies have
compared (p. 45). |

+« « o Research has not identified a variant of the existing system :

that is consistently related to students' educational outcomes
(p. 154, italics in original). _ _ -

Some observers have interpreted the unstable findings on relationships
" between school resources and student achievement as indicating that schpolé :
(and thus new school policies and programs) really do nnt have the potential to '

. . significantly alter children's skill levels. The recent studies showing that .
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theée are important differences in the amount of learning taking place in
different>schools ana in'differ;nt classrooms, even Emong inner city schools;
and even after controlling for the skills childrem bring to school, are
important in rebutting the "gchools don't make a difference” interpretation.
They provide compelling evidence that wba_fever the reason for t‘he difficulty in
identifying consistent relationships between school resources and student
achievemen_t,' the reason is not that schools do not make a difference.

The purpose of ‘this paper is to preéent an alternative e&plaﬁation for the
incoﬁsisteat and disappointing results of sch;ol effectiveness research.
.firs;, research has failed to adequately take account of the fact that the key
resources in schooling are human resources—teachers, studehts, and families.b
| Second, research tas not addressed the fact Ehat the learning environment in
any classroom»is itself the product of decisions made by.these key buman |
resources. | |

The reason this has caused problaﬁs for school effectiveness research is
that the choices made by teacheié, students, and families can substantially
altertfﬁé'quaﬁtity and quality of instruction in ﬁays that are very hard to

capture with the data on school resources typically used in school-

effectiveness studies. This theme is illustrqted Bj.discussing research on two.

school resources that are of particular interest to policymakers: class size

and teacher experience. ‘

Llass Size
The impact of class size on sudent achievement has been one of the mest
confysing is-ues in educational research. Despite the efforts of many
researchers aﬁd the utilization of increasingly large and detailed data sets,

no consensus has been achieved on the role that class size plays in determining
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student achievement. A recent synthesis of past research by Glaés and Smith
(1978) found t;at!average class size was negatively related to student
achievement in classes with fewer than 20 students. However, the Glass and
Smith s\tl:udy a.‘Léo reported no significant difference in student achievement
~be.tween classes with 25 anu 35 students.

| This finding runs counter to the intuition of many educators, who believe
that they can do a better job in helping children to learn if they do not need
to sp.r.é;d their efforts over a large number o'f‘ children. If this is trué., why
doesn't the evidence on class s'ize.reflect this?

One reason it has lbee‘n difficult to pin down the effects of class size is
confusion concerning the definition of élass size. Should class size refer to
 the number of childrean in the cla:s. on any given day? Or should it refer to
the number of different children a teacher must serve during a 4school year? 1In
schools in which therie is no turmover among students, there is no difference
between ‘these two definitions. Howe&er, in schools serving highly mobile
student populationms, tﬁe number of children in nianbership in a class on any
given day may be much sméller than the total number of students th;a vteacher
serves during the school year. In such schools, teachers aré continually faced
with th\e problem of integrating new children into the class. This task imposes
large demands on teacher time and reduces the time available for instructi_t':n' of
the rest of the class. Consequently, in classes in which there is a' significant ‘ J
significant amount of student turnover, the number of studemts in the class at
any one time may not reflect the demands on the teacher's time, and |
consequently may not reflect the amount of m;tmction rec‘eilve,d. by the students
who do stay in the class for the entire year. | |

Thus, in effect there are two alternative dimensions of class size, the
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lﬁerage number of students in membership‘on any day, and the total number of
different student:s that belong to the class during the school year. Eoldi.ngb
average class size constant, the total number of students will be larger, the
great the amount of student turnovér. Each of these dimensions of class size
-my have an im ct on student achievement. |

In a stuﬁzibaud on information on a sample of 800 imnmer city elementary
school children and their teachers, Murnane, (1375, 1981) examined the impact of
these two d ensiens of class size on student achievement. The results showed
that the average numbei- of stucdents in a clas; wes not signifi.cantl‘y related to
student acl'/\ievement. ('l'his may have been due to the limited variat:.on in
average: clﬁss size in the sample.) BHowever, the total number of students who
passed th%ough the class during the school year was negatively related to
student /chievement. In other words, the greater the amount of student
turnovey in a class, the lower the achievement of the childrenm who did stay in
that cJ7ass for the entire year. This supports the hypothesis that the need to
'contiqually integrate new chiliren into a class during the school year reduces
the a{nount of time available ts instruct the stable student population.

'l'he key lesson from this study is that: average class size may not reflect

/

accy.n:ately the demande on a teacher's time and the amount of instruction
/

provided to children in schools serving transient student populations.

¢

Teacher Experience

The relationship ‘between teacher experience and teacher effectiveness is
another hea.vily researched issue for which the evidenee remains i:nconclusive..
Some studies report positive relationshlps between teaching experience and
teaching performance, as measured by student achievement gains (Hanushek, 1972;

Murnane, 1975; Kean et al., 1979). Other studies report no significant
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" relationship (Hanushek, 1971; Henderson et al., 1978; Link and Ratledge, 1979).

This section explains that the puzzl‘mg nature of the evidence is due at least
in part to the research methodology used to study the experience-performance
relationship.

.. The hypothesis that teachers become more effective as they gain experience
rests on the view that teaching is a complex process requiring a varied set of
skills, many of which can Aonly be learned on the job. In other words, teachers

learn to teach by t'eaching and as a result they become more effective as they

acquire experience. The most straightforward way to investigate the impact eof
learning by doing on teaching performance is to examine the effectiveness of
individual teachers over time. To date, this strategy has not been usad.

‘Instead, the role of learning by doing has been investigated by estimating
the relationship betw;en experience a;id performance for a sample 'of teachers at
one i:oint in time. It has been implicitly assumed that, after taking into
account observable differences among teachers such as the quality of the college
they attended, the only remaining reason that teachers differ in effectiveness
is as ‘a result of idifferences in gxperiende. However,. there‘ are good reasons
why there may be important unobserved differences inv the effectiveness of
teachers with different levels of experience that are not the result of learning
learning by doing. These differences are the result of vintage and ‘sellf-'
selection effects.

Vintage effects are differences in the average abilities of teacbers hired -
by school districts at different points in time. The most compelling
explanation for t;he existence of vintag’e effects is that dramatic changes in

labor market conditions for teachers over the last twenty five years have

affected the quality of new entrants to the teaching profession. 1In the late
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1950's aud early 1960's a rapid increase in student enrollments created an
acute shortage of teachers in the United States. Many school distriets,
particularly urban districts, found it difficult to find qualified applicants
to £ill vacant positions. By 1970 this situation had changed significantly.
Dﬁe to the combination of a decrease in the demand for t:ahch.grs precipitated by
de?lining enrollments and an increase in the supply of teachers (a delayed
response to the earlier shortage), there has been 2 surplus of teachers in most
subject areas during the 1370's. As a result, school districts have been able
to be very selective in choosing among the la-rge number of app.licants for
tesching positions. Assuming that district personnmel officers are able to
identify applicanvts with the greatest potential, the averaée quality of new
teachers should be higher in periods of excess supply tham in periods of excess
demand. |

Self-selection is another taa.son thét teachers with different amounts of
experience at a given point in time may differ in effectiveness. The self-
selection hypothesis states that the effectiveness of feacher; who choose to
remain m the {:rofession (or in a particular school district) may differ
s'ystematically from the efféctiveness of teachers who choose to leave. A

variet}; of mechanisms could create these selection effects. For example, the

. more effective experienced teachers may leave the classroom to become

administrators. Similarly, it may be oniy the most able teachers who survive
the difficult first yearé of teaching. It could also be that effective
teachers may be the most likely to leave teaching to pursue occupitions in
which high skill levels are rewarded with especially higﬂ salaries. Self-

selection and vintage effects both influence the relationship between years of

teaching experience and teaching performance in a sample of teachers observed
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at one point in time and confound attempts to agaess the impact of learning by
doing on teaching performapce. ‘

In an ittempt to improve the methodology used to study the impact of
learning by doing on teaching performance, Murnane and Phillips (1981)
investigated Bow sensitive estimates of the impact of learﬁing by _'doing on
teaching performance were to vintage effects. They found that teaching
experience was not significantly reiated to teaching perfofmance when vintage
effects were not taken into acéount. Hoveverf when vintage effects were taken
into account, teaching experience was positively related to teaching
_ effectiveness. In other words, the impact of learning by doing on teaching
performance could only be observed when vintage effects——differeuces in the
- abilities of teachers resulting from changing labor market conditions-——were

taken into account.

Conclusion
The point of this article is to explain ome important reasoﬁ why school

fectiveness research has .not identified stable r&lationships‘ bgtueen school
resources and student achievement: namely, that the §chnol fesources
observable in a classroom at bn‘e: poizit in time may no't accurately reflect the
quantity and quality of instruction received by the students in that class.
For example, vthe number of students in the class on any given day ﬁay not
reflect the demands on the teacher's time, if there has been significant
turnover of students during the school year. The number of years of experience
a teacher has had may nOt‘ reflect the quality of the teacher's performance, if
the ;L\nflue.nce of learning by doing is countered by vintage and selection

' effects.

The lesson for researchers and managers is that the key resources in the

o
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schooling process, families, students, and teachers, are continually making

decisions that determine the quality of the learning enviromment in schools and

classes. For example, family decisions about whether to move during the school

year influence the amount of turnover among the'studeats of a school and
consequently influence the amount of time available for instruction. The
decisions of talented college graduates about whether to enter the teaching
profession and how long to stay'in the profession influence the quality of
' instructioﬁ childred receive. |

While this lesson may seem obvious, it has.often been forgdﬁten by
researdhzrs and school managers alike. Too often researchers fail to ask what
the data they have collected un class size and teacher experience really
reveal about the quantity and quality of instruction‘cﬁildren receive, in a
world iﬁ which transient families and changing labor mérket conditions for
teachers are important facts.

School managers, who are under great pressure to use resources efficiently

and to provide ready answers to a demanding public, also sometimes forget that

the key school resources are pegple who respond to any and every policy cﬁange.
Great care must be taken to assure that the responses of the key human
resources to a policy change will in fact emhance the quality of instrué¢tion.
In summary, to make senée of the results of school effectivenéss research
and to use these results effectively, both researchers and policymakers need

to focus on the central role that luman resources play in schooling.

oL




III -9~

References

Averch, H.A. et al. How' Effective ig Schooling? A Critical Review and

Synthesis of Research Findings. Santa Monica: The Rand Corporation, 1972.

Glass, G.V. and M.L. Smith.. Meta-analysis of Research on the Relationship of

Class Size and Achievemeat. San Francisco: Far West Laboratary for
Educational Research and Development, 1978.

Hanushek, E. Education and Race. Lexington: D.C. Heath, 1972,

Hanushek, E. "Teacher characteristics and gains in student achievement:

Estimatio'n using micro data." American Economic Review, 1971, 61, 280-88.

Benderson, V. et al. "Peer group effects and educatiomal production functions."

Journal of Public Economics, 1978, 10, 97-106.

Kean, M.H. et al. 'What works in reading?' Philadelphia: Office of Research
and Evaluation, Philadelphia School District, 1979.
Link, C.R. and E.C. Ratledge. "Student perceptions, I aad achievement."

Journal of Human Resources, 1979, 14, 98-1ll.

Murnane, R.J. The Impact of School Resources on the Learning of Inner City

Children. Cambridge: Balliager, 1975.
Murnane, R.J. "Student turnover: A missing piece of the class size puzzle.”

Mimeo, 1981.

Murnane R.J. and B. Phillips. "What do effective teachers of inner city

children have in common." Social Science Research, 1981, 10. '




Input-Qutput Research in Education:

Accomplishments, Limitations, and Lessons

by
Richard J. Murnane

Institution for Social and Policy Studies
: Yale University

March, 1982

)

This paper is based on research supported by grant ,NIE-G-79-0084
from the Na%ional Institute of Education.

04




V=1~

Input-output research has made
valuablc contributions to our
understanding of schools; however,
it does not provide reliable evidence
concerning how school reso.rces should

be allocated.’

Input-~OQutprt Research in Education:

Accomplishments, Limitations, and Lessc™s

Richard J. Murnane

I. INTRODUCTION

Over the last 16 years, quantitative research on school effectiveness—-
called educational production function studies by economists, input-
output studies by sociologists, ‘and research on the cost-quality issue
by lawyers--has played a significant role in public policy debates
concerning a range of educational issues. The results of school
effectiveness studies'have been introduced into court cases dcaling.with
the way schools arc financed, into legislative debates concerning
compensatory education, and into executive branch deliberations

concerning school busing.

The prominent role that this research has played in pblicy
[}
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discussions has led many obseryéfs to ask: How good is the research?
. What does it really have to tell us? Does it prc.;;vide reliable evidence
concerning how scarce resources should be allocated? The purpose of
this pa